Cardiac progenitor cells activated by mitochondrial delivery of resveratrol enhance the survival of a doxorubicin-induced cardiomyopathy mouse model via the mitochondrial activation of a damaged myocardium.
It has been reported that transplanting native cells would lack efficiency without producing artificial cell-tissue, due to the exaggerated oxidative stress in doxorubicin-induced cardiomyopathy. We attempted to activate cardiac progenitor cells (CPCs) by delivering resveratrol to mitochondria using a mitochondrial drug delivery system (MITO-Porter system). We first evaluated the viability of H9c2 cells (a cardio myoblast cell line) after doxorubicin treatment, where H9c2 cells were co-cultured with or without the mitochondria activated CPCs (referred to herein as MITO cell). We next evaluated the survival rate of doxorubicin treated mice, with or without the injection of MITO cells into the myocardium. Finally, we examined the molecular mechanism of the cell therapy by detecting oxidative stress and the induction of apoptosis in addition to quantification of the mRNA and protein levels about oxidative phosphorylation (OXPHOS). The MITO cell transplanted mice lived significantly longer than the conventional CPC transplanted ones. Oxidative stress and massive cell death were both significantly reduced in the MITO cell transplanted hearts, in which the expression levels of OXPHOS protein and gene were also higher than the control group. In doxorubicin-induced cardiomyopathy, the transplantation of MITO cells, which possess activated mitochondria, is more efficient compared to conventional CPC transplantation.